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Magnetic Tape Apparatus and Method for Producing the Same 
Cross Reference To Related Applications 

[ 0001] 

5 The present document is based on Japanese Priority 

Document JP2003-018 605 , filed in the Japanese Patent Office 
on January 28, 2003, the entire contents of which being 
incorporated herein by reference. 

10 Background of the Invention 
1. Field of the Invention 
[ 0002] 

The present invention relates to a magnetic tape 
apparatus and a method for producing the same. More 
15 particularly, the present invention is concerned with a 
magnetic tape apparatus for recording and/or reproducing 
information while sliding a magnetic tape against a drum or 
a guide, and a< method for producing the apparatus. 

20 2. Description of Related Art 
[ 0003] 

Inmagnetic tape apparatuses, such as video tape recorder 
(VTR) , desired information is recorded and/or reproduced in 
a state such that a magnetic tape is in sliding contact against 
25 a drum which having a magnetic head and a guide for guiding 
the magnetic tape. 
[ 0004] 

FIG. 12 is a view showing the construction of a driving 
mechanism for magnetic tape in a rotary head type 
30 recording-reproducing apparatus which is one example of the 
magnetic tape apparatus. A magnetic tape 51 is in sliding 
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contact against the individual circumferential surfaces of 
stationary guides 45, 46, rotary guides 47, 48, 49, 50, and 
a drum portion 40 which is constituted by a rotary drum 41 
and a stationary drum 43, and a magnetic head 42 provided in 
5 the rotary drum 41 records and reproduces information on a 
recording layer formed on the magnetic tape 51. 
[ 0005] 

The rotary drum 41 is rotatably supported with a shaft 
by the stationary drum 43 to form the drum portion 40. The 

10 magnetic tape 51 is designed so that the magnetic head 42 can 
follow a predetermined track in the magnetic tape 51. The 
magnetic tape 51 runs so that a lower edge 51b of the magnetic 
tape moves along a lead 44 formed in the stationary drum 43, 
controlling the position of the running magnetic tape. The 

15 rotary guides 47 , 48, 49, 50 individually have a substantially 
cylindrical form having flanges formed at both ends, and 
control the vertical movement of the upper edge 51a and lower 
edge 51b of the magnetic tape 51 to prevent the magnetic tape 
51 from shifting from the predetermined position. 

20 [ 0006] 

FIG. 13 is a view showing a driving mechanism for magnetic 
tape in a stationary head type recording-reproducing apparatus 
which is one example of the magnetic tape apparatus. Like 
in the controlling of the position of the running magnetic 

25 tape 51 shown in FIG. 12, an upper edge 68a and a lower edge 
68b of a magnetic tape 68 are controlled by flanges formed 
at rotary guides 62, 63, 64, 65, controlling the vertical 
movement of the magnetic tape 68 so that a magnetic head 61 
follows a predetermined track in the magnetic tape 68. The 

30 rotary guides 62, 63, 64, r 65 disposed on the front and back 
sides of a stationary drum 60 for supporting the magnetic head 
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61 control the position in the height direction so that the 
upper edge 68a and lower "edge 68b of the magnetic tape 68 
individually move along the flanges. 
[ 0007] 

5 The rotary guides 47, 48, 62, 63 respectively control 

the positions of the upper edges 51a, 68a of the magnetic tapes 
51, 68, and the rotary guides 49, 50, 64, 65 respectively control 
the positions of the lower edges 51b, 68b. For example, in 
the rotary head type recording-reproducing apparatus, the 

10 . rotary guides 47, 48, 49, 50 are individually designed and 
arranged so that they are at a slight angle to the running 
direction of the magnetic tape 51 indicated by arrows shown 
in FIGs . 14 . As shown in FIG. 14A, the surface of the magnetic 
tape 51 slid against the rotary guide 47 receives a static 

15 f rictional force, so that the magnetic tape 51 receives a force 
which spirally pushes the tape up from the circumferential 
surface of the rotary guide 47, but the position of the upper 
edge 51a of the magnetic tape 51 is controlled in the height 
direction by the upper flange 47a of the rotary guide 47. 

20 Further, as shown in FIG. 14B, the rotary guide 4 9 for 

controlling the position of the lower edge 51b in the height 
direction is arranged so that it leans in the opposite direction 
to the leaning direction of the rotary guide 47 with respect 
to the running direction of the magnetic tape 51 indicated 

25 by an arrow shown in the figure. The surface of the magnetic 
tape 51 slid against the rotary guide 49 receives a static 
f rictional force, so that the magnetic tape 51 receives a force 
which spirally pushes the tape down from the circumferential 
surface of the rotary guide 49, but the position of the lower 

30 edge 51b of the magnetic tape 51 is controlled in the height 
direction by the lower flange 4 9b of the rotary guide 49. 
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Similarly the above-described controlling of the vertical 
movement of the magnetic tape is carried out in the stationary 
head type recording-reproducing apparatus having the driving 
mechanism shown in FIG- 13, and the vertical movement of the 
5 magnetic tape 68 is controlled by the rotary guides 62, 63, 
64, 65. 
[ 0008] 

As described above with reference to FIGs - 12 to 14, 
when controlling the position of the magnetic tape in the height 

10 direction in the conventional rotary head type 

recording-reproducing apparatus and stationary head type 
recording-reproducing apparatus, as shown in FIGs. 14A and 
14B, the upper edge 51a or lower edge 51b of the magnetic tape 
51 is pressed against the upper flanges or lower flanges 

15 provided at the individual rotary guides 47, 48, 49, 50 and 
receives a reaction force, so that the upper edge 51a or lower 
edge 51b is compressed. When the force exceeds the static 
frictional force that the magnetic tape 51 receives from the 
individual rotary guides 47, 48, 49, 50, the magnetic tape 

20 51 is pushed back down or up, so that the compressive force 
exerted on the upper edge 51a or lower edge 51b is released. 

Summary of the Invention . 

[ 0009] 

25 In the meantime, the circumferential surfaces of the 

stationary drum 43, rotary guides" 47 to 50, rotary guides 62 
to 65, stationary guides 45, 46, and stationary guides 66, 
67 used in the driving mechanisms in the rotary head type 
recording-reproducing apparatus and stationary head type 

30 recording-reproducing apparatus shown in FIGs. 12 and 13 are 
processed by grinding generally or processed by cutting using 
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a lathe. FIG. 15 is a diagrammatic view schematically showing 
the form of a cross-section of the circumferential surface 
of the stationary drum 43/ and the magnetic tape runs in the 
vertical direction from the paper surface and is in sliding 
5 contact against the circumferential surface of the stationary 
drum 4 3. Peak portions 53 are formed so that they individually 
extend in the circumferential direction of the stationary drum 
43 having a substantially cylindrical form, and they are 
brought into contact with the magnetic tape. In addition, 

10 peak portions having the form similar to that of the peak 
portions in the. stationary drum 43 are formed on the 
circumferential surfaces of the rotary guides 47 to 50, rotary 
guides 62 to 65, stationary guides 4 5 , 46, and stationary guides 
66, 67. 

15 [ 0010] 

As shown in FIG. 15, the peak portions 53 are formed 
so as to extend in the circumferential direction of the 
stationary drum 43 generally having a substantially 
cylindrical form, and a pitch a 3 and a bottom width a 3 ' of 

20 the peak portions 53 are substantially equal. Therefore, as 
shown in FIG. 16A, when a compressive force F 2 that the upper 
edge 51a or lower edge 51b of the magnetic tape 51 receives 
from the lead 44 , upper flange 47a, and lower flange 4 9b exceeds 
a static fractional force Fi from the circumferential surfaces 

25 of the stationary drum 43 and rotary guides 47, 49, and thus 
exceeds a buckling strength F3 of the upper edge 51a or lower 
edge 51b of the magnetic tape 51 before the magnetic tape 51 
starts running, the upper edge 51a or lower edge 51b may suffer 
buckling to cause an edge damage . The magnetic tape 51 suffers 

30 an edge damage and reduces in tape width, so that the lower 
edge 51b of the magnetic tape 51 leaves the lead 44 , thus making 
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it difficult to achieve accurate and stable tracking. Further, 
the upper edge 51a or lower edge 51b suffering from a damage 
protrudes to lower the contact between the magnetic tape 51 
and the stationary drum 43, causing too large a gap between 
5 the magnetic head 3 and the magnetic tape 51. The gap causes 
output attenuation with respect to the signals recorded and 
reproduced on the magnetic tape 51. 
[ 0011] 

Even when the upper edge 51a or lower edge 51b suffers 
10 no buckling, the upper edge 51a or lower edge 51b is pressed 
against the upper flange 47a or lower flange 49b, so that the 
upper edge 51a or lower edge 51b suffers a damage. Due to 
the damage caused for this reason, powder generates from the 
members constituting the magnetic tape 51 to cause a trouble, 
15 such as drop out in which signals locally drop. Further, the 
magnetic tape 51 wears to form wear powder, and the wear powder 
adheres to the magnetic head 42 to cause too large a gap between 
the magnetic head 42 and the magnetic tape 51, so that a trouble, 
such as head clog in which signals attenuate, may occur. 
20 [ 0012] 

Further, even in the case where the upper edge 51a or 
lower edge 51b of the magnetic tape 51 suffers no damage, when 
the upper edge 51a or lower edge 51b is pressed against the 
. upper flange 47a or lower flange 4 9b to an excessive extent 

25 and compressed, the precision of controlling of the position 
of the upper edge 51a or lower edge 51b is lowered. The lowering 
of the precision of the position control makes it difficult 
to achieve accurate tracking of the magnetic tape 51 by the 
rotary drum 41 and stationary drum 43. Further, even when 

30 the leaning of the rotary guides 4 7 to 50 for guiding the magnetic 
tape 51 is designed and adjusted with high precision, it is 
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difficult to satisfactorily improve the precision of the 
position control for the edge. Therefore, as shown in FIG. 
16B, it is important to reduce the static frictional force 
from the stationary drum 43 and rotary guides 47 to 50 and 
5 release the compressive force F 2 on the magnetic tape 51 before 
the compressive force F 2 exceeds the buckling strength F 3 . 
In addition, for the same reason, it is also important to reduce 
the static frictional force from the stationary guides 45, 
46. 
10 [0013] 

The static frictional force Fi can be represented by 
formula (1) below using a coefficient of static friction |is 
and a contact load W between the magnetic tape and the sliding 
portion, and, by lowering the coefficient of static friction 

15 |is, the static frictional force Fi can be reduced. 
[ 0014] 

Fi = M-sxw .... (1) 

[ 0015] 

20 On the other hand, in the stationary guides 45, 46 and 

rotary drum 41 shown in FIG. 12, when the coefficient of static 
friction with respect to the magnetic tape 51 increases, a 
tension to which the magnetic tape 51 is stretched in the forward 
direction from the rotary drum 41 against the static frictional 

25 force between the magnetic tape 51 and the rotary guides 47 
to 50 or rotary drum 41 may become large. The tension causes 
the magnetic tape 51 to adhere to the circumferential surface 
of the stationary drum 43 or stationary guides 45, 46, so that 
the magnetic tape 51 may be difficult to smoothly run. Even 

30 when the magnetic tape 51 does not adhere to the surface, a 
stick-slip phenomenon may occur to cause the running of the 
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magnetic tape to be unstable. Similarly, the stationary 
guides 66, 67 shown in FIG. 13 may increase a tension against 
the stationary drum 60 to cause stick-slip. 
[ 0016] 

5 For suppressing the occurrence of an unfavorable 

phenomenon, such as stick-slip, it is important to reduce the 
static frictional force between the magnetic tape 51 and the 
rotary drum 41 or stationary guides 45, 46. That is, it is 
important to lower the coefficient of static friction of the 
10 circumferential surfaces of the rotary drum 41, stationary 
drum 43, rotary guides 47 to 50, and stationary guides 45, 
46 with respect to the magnetic tape 51. 
[ '0017] 

The present invention alleviates the above drawbacks, 
15 and provides a magnetic tape apparatus which is advantageous 
in that the coefficient of static friction between the guide 
or drum and the magnetic tape is lowered, and a method for 
producing the apparatus. 
[ 0018] 

20 The magnetic tape apparatus of the present invention 

has a sliding portion against which a magnetic tape is in sliding 
contact, wherein the sliding portion has at least one flat 
portion formed by cutting a circumferential surface of the 
sliding portion so that the flat portion is substantially 

25 parallel to a sliding contact surface of the magnetic tape, 
and has a plurality of peak portions formed by cutting so that 
the peak portions protrude from the flat portion at a 
predetermined pitch. The present inventor has found that the 
coefficient of static friction of the circumferential surface 

30 of the sliding portion depends on the total area of the 

meniscuses formed between the magnetic tape and the sliding 
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portion . Therefore, a flat portion is formed between the peak 
portions formed on the circumferential surface of the sliding 
portion to reduce the total area of the meniscuses, making 
it possible to lower the coefficient of static friction of 
5 the circumferential surface of the sliding portion against 
which the magnetic tape is in sliding contact. 
[ 0019] 

Further, in the magnetic tape apparatus, under 
conditions such that a surface roughness defined as an Rmax, 

10 which is a maximum height of the peak portion, falls in the 
range from 0.5 to 2.0 jam, the width of the flat portion may 
have an upper limit of 230 ^m and a lower limit within the 
range defined by a line formed by connecting points (0.5, 50 ) , 
(1.0, 20), (1.5, 15), and (2.0, 10), the first coordinate of 

15 the point being the surface roughness (jam) , and the second 
coordinate being the width (M-m) of the flat portion. When 
the width of the flat portion falls in the above range, the 
coefficient of static friction can be lowered satisfactorily, 
so that the size precision of the sliding portion, e.g., 
.20 stationary drum can be improved to a level free of a practical 
problem while suppressing the occurrence of tracking error. 
[ 002 0] 

In addition, in the magnetic tape apparatus of the 
present invention, the sliding portion may be a drum including 
25 a magnetic head for recording and/or reproducing information 
on the magnetic tape. By virtue of the drum, the damage of 
edge of the magnetic tape and the occurrence of tracking error 
can be suppressed. 
[ 0021] 

30 Further, in the magnetic tape apparatus of the present 

invention, the sliding portion may be a guide for guiding the 
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magnetic tape. By virtue of the guide, not. only can the 
magnetic tape be prevented from suffering an edge damage, but 
also the tension in the magnetic tape can be lowered. 
[ 0022] 

5 Further, in the magnetic tape apparatus, the drum may 

includes a rotary drum having the magnetic head and being 
capable of rotating, and a stationary drum supporting the 
rotary drum with a shaft and being fixed, wherein the flat 
portion and the peak portions are formed so that they extend 

10 in the circumferential direction of the rotary drum and are 
substantially parallel to a lead portion, formed in the 
stationary drum, for guiding the magnetic tape. When the 
magnetic tape slidagainst the circumferential surface on which 
the flat portions and peak portions are formed is guided by 

15 the lead portion, the magnetic tape can stably run. 
[ 0023] 

Further, in the magnetic tape apparatus , the 
circumferential surface of the stationary drum processed by 
cutting may have a surface roughness of 1 to 2 jam. When the 
20 processed surface of the stationary drum has a surface 

roughness in this range, not only can the precision of running 
of the magnetic tape be improved, but also the coefficient 
of static friction of the processed surface can be lowered. 
[ 0024] 

25 In addition, in the magnetic tape apparatus of the 

present invention, the circumferential surface of the guide 
processed by cutting may have a surface roughness of 0.1 to 
10 |im. When the processed surface of the guide has a surface 
roughness in this range, not only can the precision of running 

30 of the magnetic tape be improved, but also the coefficient 
of static friction of the processed surface can be lowered. 
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[ 0025] 

The method of the present invention is a method for 
producing amagnetic tape.apparatus including a sliding portion 
against which a magnetic tape is in sliding contact, wherein 
5 the method includes the steps of: forming at least one flat 
portion by cutting a circumferential surface of the sliding 
portion so that the flat portion is substantially parallel 
to a sliding contact surface of the magnetic tape; and forming 
a plurality of peak portions by cutting so that the peak port ions 

10 protrude from the flat portion at a predetermined pitch. By 
the method for producing a magnetic tape apparatus of the 
present invention, peak portions and flat portions can be 
formed to lower the coefficient of static friction of the 
circumferential surface of the sliding portion, thus making 

15 it possible to produce a magnetic tape apparatus which can 
suppress a trouble, such as tracking error. 
[ 0026] 

By the magnetic tape apparatus of the present invention, 
a flat portion is formed between the peak portions formed on 

20 the circumferential surface to reduce the total area of the 
meniscuses formed between the magnetic tape and the 
circumferential surface of the stationary drum, rotary guide, 
or stationary guide against which the magnetic tape is in 
sliding contact, making it possible to lower the coefficient 

25 of static friction between the stationary drum, rotary guide, 
or stationary guide and the magnetic tape. The lowering of 
the coefficient of static friction can prevent tracking error, 
unstable running of the magnetic tape, and damage of the edge 
of the magnetic tape, which are likely to occur as the track 

30 is narrowed, the wavelength is shorter, and the magnetic tape 
becomes thinner. 
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[ 0027] 

Further, the coefficient of static friction can be 
lowered without increasing the surface roughness of the 
stationary drum, rotary guide, and stationary guide. 
5 Therefore, there can be provided a magnetic tape 

recording-reproducing apparatus which exhibits high S/N ratio 
for the reproducing signals while suppressing the formation 
of a space between the stationary drum, rotary guide, or 
stationary guide and the magnetic tape. 

10 

Brief Description of the Drawings 

[ 0028] 

The above and other objects, features and advantages 
of the present invention will become more apparent from the 
15 following description of the presently preferred exemplary 
embodiments of the invention taken in conjunction with the 
accompanying drawings, in which: 
[ 0029] 

FIG. 1 is a diagrammatic view showing the structure of 
20 a drum portion used in a rotary head type recording-reproducing 
apparatus which is one example of a magnetic tape apparatus 
of the present invention, as viewed from the side of the 
apparatus; 
[ 0030] 

25 FIG. 2 is an enlarged cross-sectional view of a portion 

around the circumferential surface of a stationary drum; 
[ 0031] 

FIG. 3 is an explanatory view illustrating a method for 
cutting a stationary drum; 
30 [ 0032] 

FIG. 4 is a diagrammatic cross-sectional view of an 
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essential portion of the tip of a cutting tool used for cutting 
the circumferential surface of a stationary drum; 
[ 0033] 

FIG. 5 is an explanatory view illustrating the 
5 relationship between a meniscus, which is formed between a . 
magnetic tape and the surface against which the magnetic tape 
is in sliding contact, and a coefficient of static friction; 
[ 0034] 

FIG- 6 is an explanatory view showing a state such that 
10 a magnetic tape is in sliding contact against the 
circumferential surface of a stationary drum; 
[ 0035] 

FIGs. 7A and 7B are enlarged cross-sectional views of 
the circumferential surfaces of samples measured with respect 

15 to the coefficient of static friction, wherein FIG. 7A is an 
enlarged cross-sectional view showing a conventional form of 
the cross-section, and FIG. 7B is an enlarged cross-sectional 
view of the circumferential surface on which peak portions 
and flat portions are formed; 

20 [ 0036] 

FIGs. 8A to 8C are explanatory views showing how to 
measure a coefficient of static friction, wherein FIG. 8A is 
a view showing the configuration of an apparatus for measuring 
a coefficient of static friction, FIG. 8B is an enlarged view 
25 of a sample against which a tape is in sliding contact and 
the vicinity of the sample, and FIG. 8C is a diagram showing 
one example of a change of a tension value against a strain 
gauge moving distance; 
[ 0037] 

30 FIGs. 9A and 9B are characteristic diagrams for 

coefficient of static friction against surface roughness, 
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wherein FIG, 9A is a characteristic diagram for coefficient 
of static friction |as measured when the pitch ai and the bottom 
width ai 1 are substantially equal as shown in FIG. 7A, and 
FIG. 9B is a characteristic diagram for coefficient of static 
5 friction (as measured when the flat portions 23 are formed 
between the peak portions 22 as shown in FIG. 7B; 
[ 0038] 

FIG. 10 is a characteristic diagram on which values of 
coefficient of static friction are plotted against a width 
10 of the flat portion; 
[ 0039] 

FIG. 11 is a diagram on which the occurrence of tracking 
error and a precision of the drum are ranked and plotted against 
the combination of a surface roughness and a width of the flat 
15 portions; 
[ 0040] 

FIG. 12 is a view showing the construction of a driving 
mechanism for magnetic tape in a conventional rotary head type 
recording-reproducing apparatus ; 
20 [ 0041] 

FIG. 13 is a view showing the construction of a driving 
mechanism for magnetic tape in a conventional stationary head 
type recording-reproducing apparatus; 
[ 0042] 

25 FIGs. 14A and 14B are explanatory views illustrating 

controlling of the position of a magnetic tape in conventional 
rotary head type recording-reproducing apparatus and 
stationary head type recording-reproducing apparatus, 
wherein FIG. 14A is a view showing controlling of the upper 

30 edge, and FIG. 14B is a view showing controlling of the lower 
edge; 
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[ 0043] 

FIG. 15 is a diagrammatic cross-sectional view 
schematically showing the form of a cross-section of the 
circumferential surface of a stationary drum in a conventional 
5 rotary head type recording-reproducing apparatus; and 
[ 0044] 

FIGs. 16A and 16B are graphs showing the relationship 
between static f rictional force and compressive force exerted 
on a magnetic tape and a buckling strength of the magnetic 
10 tape, wherein FIG. 16A is a graph showing the conventional 
relationship, and FIG. 16B is a graph showing the relationship 
in the magnetic tape apparatus of the present invention. 

Description of the Preferred Embodiments 

15 [ 0045] 

Hereinbelow, a magnetic tape apparatus of the present 
invention will be described with reference to the drawings. 
The magnetic tape apparatus of the present invention has 
substantially the same driving mechanism as those in the 

20 conventional rotary head type recording-reproducing 

apparatus and stationary head type recording-reproducing 
apparatus described above with reference to FIGs. 12 and 13, 
and has a characteristic feature in a sliding portion against 
which the running magnetic tape is in sliding contact, for 

25 example, a drum or a guide . In the present embodiment , a rotary 
head type recording-reproducing apparatus is described as an 
example, but the magnetic tape apparatus of the present 
invention is an apparatus which can be advantageously used 
as an apparatus having any driving mechanism as long as the 

30 apparatus achieves recording and/or reproducing while sliding 
a running magnetic tape against a predetermined sliding 

15 



portion . 
[ 0046] 

A preferred drum portion in the rotary head type 
recording-reproducing apparatus according to the present 
5 embodiment is descried with reference to FIGs . 1 and 2. FIG. 
1 is a diagrammatic view showing the structure of a drum portion 
1 used in the rotary head type recording- reproducing apparatus , 
as viewed from the side of the apparatus, and FIG. 2 is an 
enlarged cross-sectional view of the circumferential surface 
10 of a stationary drum 4. 
[ 0047] 

As shown in FIG. 1, the drum portion 1 includes a rotary 
drum 2 having a magnetic head 3, and the stationary drum 4 
for supporting the rotary drum 2 with a shaft. 
15 [ 0048] 

The rotary drum 2 has a substantially cylindrical form, 
and a peak portion 2a and a flat portion 2b are formed by cutting 
on the circumferential surface of the rotary drum 2. The 
magnetic head 3 is disposed so as to face the circumferential 
20 surface of the rotary drum 2, and records and reproduces 
information on the magnetic tape which runs while being slid 
against the circumferential surfaces of the rotary drum 2 and 
stationary drum 4 . 
[ 0049] 

25 The stationary drum 4 has a lead 5 for preventing the 

running magnetic tape from going out of the appropriate 
position. The lead 5 is formed at an oblique angle to the 
rotary shaft of the rotary drum 2, and the magnetic tape runs 
along the lead 5 . For preventing the lower edge of the magnetic 

30 tape from suffering a damage, an end portion 7 on the side 
of the outlet for the magnetic tape which runs along the lead 
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5 is processed so as to escape downward with respect to the 
running direction of the magnetic tape. The circumferential 
surface 6 of the stationary drum 4 is processed by cutting 
to form peak portions 4a and a flat portion 4b so that they 

5 extend in the circumferential direction of the stationary drum. 
In addition, the peak portions 4a and flat portion 4b are formed 
so that they extend in substantially parallel to the lead 5. 
[ 0050] 

As shown in FIG. 2, the peak portions 4a are formed so 

10 as to be separated by the flat portion 4b. The peak portions 
4a and flat portion 4b are formed so that the relationship: 
a 1 < a is. satisf ied, where "a" represents a distance between 
the ridges of the peak portions 4a, i.e., pitch of the peak 
portions 4a, and "a 1 " represents a bottom width of the peak 

15 portions 4a. A plurality of the peak portions 4a and flat 
portions 4b are alternately formed in the direction of the 
shaft of the stationary drum 4. When the flat portion 4b is 
formed between the peak portions 4a and the pitch a of the 
peak portions 4a is larger than the bottom width a f of the 

20 peak portions 4a as mentioned above, the number of the peak 
portions 4a per unit area on the circumferential surface 6 
can be reduced without increasing an angle a of apex portions 
of the peak portions 4a . Thus , the total area of the meniscuses 
formed when the magnetic tape is in sliding contact against 

25 the circumferential surface 6 can be reduced. Therefore, the 
coefficient of static friction of the circumferential surface 

6 of the stationary drum 4 can be lowered to prevent the edge 
of the magnetic tape from suffering a damage and improve the 
stability of tracking, as compared to the case where the peak 

30 portions 4a are formed at a predetermined pitch without forming 
the flat portion 4b. Further, formation of too large a gap 
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between the magnetic tape and the stationary drum 4 can be 
suppressed, thus preventing the occurrence of a trouble, such 
as signal attenuation- In this example, the peak portions 
4a and flat portions 4b formed on the circumferential surface 
5 6 of the stationary drum 4 are described. However, when peak 
portions and flat portions similar to the peak portions 4a 
and flat portions 4b formed on the circumferential surface 
6 of the stationary drum 4 are formed on the circumferential 
surface of the stationary guide or rotary guide for guiding 

10 the magnetic tape, the coefficient of static friction of the 
sliding portion, i.e., stationary guide or rotary guide can 
be similarly lowered, thus making it possible to suppress the 
occurrence of an unfavorable phenomenon, such as stick-slip. 
The flat portion 4b may be further cut to curve downwards as 

15 viewed in the figure as long as the flat portion 4b is formed 
between the peak portions 4a. 
[ 0051] 

The stationary drum 4 can be formed using an aluminum 
alloy and an organic polymer material. The stationary guide 

20 and rotary guide can be formed using stainless steel, an 
aluminum alloy, a ceramic material, or an organic polymer 
material . The circumferential surface of the stationary drum 
4, stationary guide, or rotary guide may be coated with ceramic 
or a metal. When coating the circumferential surface of the 

25 stationary drum, stationary guide, or rotary guide with an 
organic polymer material or a ceramic material as a base 
material, fibrous metal , organic polymer material , or ceramic 
can be incorporated into the base material. When the sliding 
portion, e.g., stationary drum 4 , stationary guide, or rotary 

30 guide is formed using the above material, peak portions 

separated by a flat portion can be formed with high precision 
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by cutting the sliding port ion under desired cutting conditions . 
[ 0052] 

Next, one example of a method for forming the peak 
portions 4a and flat portions 4b shown in FIG. 2 by cutting 
5 will be descried with reference to FIGs. 3 and 4. 
[ 0053] 

As shown in FIG. 3, the stationary drum 4 to be cut is 
fixed to a rotary support portion provided in a lathe, and, 
while rotating the stationary drum, together with the rotary. 

10 support portion, a cutting tool 10 is pressed against the 
circumferential surface of the stationary drum to cut it. 
Further, while moving the cutting tool 10 along the 
circumferential surface 6 of the stationary drum 4 in the 
direction of the rotary shaft of the stationary drum, the 

15 circumferential surface is cut into a spiral form to form the 
peak portions 4a and flat portions 4b. 
[ 0054] 

As shown in FIG. 4, a tip portion 11 of the cutting tool 

10 is formed so as to have a substantially flat surface having 
20 a width which is substantially equal to the difference (a - 

a f ) between the pitch a of the peak portions. 4a and the bottom 
width a 1 of the peak portions 4a . The width of the tip portion 

11 is not restricted by the width of the flat portions 4b in 
this example, and it can be a desired width by selecting the 

25 cutting conditions, e.g., the pressing force of the cutting 
tool and the speed of moving the cutting tool in the direction 
of the shaft of the stationary drum during the cutting so that 
predetermined peak portions and flat portions can be formed. 
For example, a cutting tool having the tip portion 11 curving 

30 downwards in the figure as indicated by a dotted line 11a can 
be used. Further, an angle between a straight line extending 
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from the tip portion 11 in. the lateral direction in the figure 
and the sidewall of the cutting tool 10 can be set based on 
the angle a of the apex portions of the peak portions 4a, 
for example, 90° - a/2. 
5 [ 0055] 

Here, the point to which the present inventor has been 
directed his attention for the present invention is described 
with reference to FIG. 5. The present inventor has paid 
attention to the fact that moisture in air adsorbs onto a portion 

10 between the sliding portion, e.g., a guide or drum and the 
magnetic tape to form a meniscus, increasing the coefficient 
of static friction of the circumferential surface of the guide 
or drum. As shown in FIG. 5, moisture in air forms meniscuses 
72, such as adsorbing water film, between a magnetic tape 51 

15 and peak portions 71 formed on the circumferential surface 
of a rotary guide 47. As shown in FIG. 5, the peak portions 

71 on the circumferential surface of the rotary guide 47 are 
formed so as to extend in the vertical direction from the paper 
surface. When the length of each meniscus 72 is taken as "m" 

20 and a unit length is considered in the vertical direction from 
the paper surface, the value of the length m of the meniscus 

72 can be considered as a meniscus area m, and a product of 
the meniscus area m per one peak portion 71 and the number 
of the peak portions 71 per unit area corresponds to the total 

25 area A of the meniscuses per unit area. Specifically, the 
total area A of the meniscuses per unit area can be represented 
by formula (2) below. In the formula (2) below, A represents 
the total area of the meniscuses per unit area, m represents 
the meniscus area per one peak portion, n represents the number 

30 of the peak portions 71 per unit area, a represents the pitch 
of the peak portions 71, t represents the thickness of the 
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meniscuses 72, b represents the surface roughness of the 
circumferential surface of the rotary guide 47, and ot 
represents the angle of the apex portions of the peak portions 
71, and the meniscus area m and the number n of the peak portions 
5 71 per unit area can be represented by, respectively, formula 
(3) and formula (4) below. For reducing the total area A of 
the meniscuses, lowering of the number n of the peak portions 
71 per unit area can be thought. However, when the bottom 
width a 1 of the peak -portions 71 is increased to lower the 

10 number n of the peak portions 71 per unit area, the angle a 
of the apex portions of the peak portions 71 becomes large, 
so that the meniscus area m per one peak portion 71 is 
disadvantageously increased. Therefore, even through the 
number n of the peak portions per unit area is lowered, the 

15 total area A of the meniscuses is difficult to be reduced, 
thus making it difficult to satisfactorily lower the 
coefficient of static friction. 
[ 0056] 

A = mxn = ax(t/b)x(l/a) = t/b ... (2) 
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[ 0057] 



m = axt/b ... (3) 



[ 0058] 

25 n = 1/a ... (4) 

[ 0059] 

The smaller the total area A of the meniscuses, the lower 
the coefficient of static friction. Therefore, for lowering 
30 the static frictional force on the sliding contact surface 
of the running magnetic tape being slid against the drum or 
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guide, it is important that the angle a of the apex portions 
of the peak portions 71 is reduced and the number n of the 
peak portions 71 per unit area is reduced to lower the total 
area A of the meniscuses. 
5 [ 0060] 

Next, based on the point to which the present invention 
has been directed his attention, the peak portions 4a and flat 
portions 4b formed on the circumferential surface 6 of the 
stationary drum 4 are descried in more detail with reference 

10 to 'FIG. 6. FIG. 6 is a view showing a state such that a magnetic 
tape 15 runs so as to be slid against the ridges of the peak 
portions 4a. The magnetic tape 15 runs in the vertical 
direction from the paper surface of FIG. 6, and only a unit 
length of the magnetic tape 15 in the lateral direction in 

15 the figure is shown. 
[ 0061] 

Meniscuses 16 are formed between the peak portions 4a 
and the magnetic tape 15 slid against the ridges of the peak 
portions 4a. In the figure, the thickness of meniscuses 16 

20 is taken as '"t", the height of the peak portions 4a is taken 
as "b", the pitch is taken as "a", and the bottom width is 
taken as "a ? ". In FIG. 6, the meniscuses 16 are adsorbing 
water film formed from moisture in air which adsorbs onto the 
magnetic tape, and the meniscuses 16 may be formed from a 

25 lubricant applied to the surface of the magnetic tape 15. 
[ 0062] 

The pitch a is larger than the bottom width a 1 , and, 
with respect to the angle a of the apex portions of the peak 
portions 4a, there is no particular limitation in this example, 
30 but it is desired that the angle a is smaller, and the lowering 
of the angle a enables reduction of the area of the meniscus 
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16 per one peak portion 4a. 
[ 0063] 

The flat portion 4b is formed, as indicated by a solid 
line shown in the figure, so as to be substantially parallel 
5 . to a sliding contact surface 15a of the magnetic tape 15 brought 
into contact with the peak portions 4a, and it may be formed 
in a concave form which curves inwards as indicated by a broken 
line shown in the figure. Specifically, the flat portion 4b 
may be formed between the peak portions 4a so that the pitch 

10 a can be widened while keeping the angle a substantially 
constant, as compared to the case where the peak portions 4a 
and flat portion 4b are formed so that the pitch a and the 
bottom width a 1 have substantially the equal length. The 
coefficient of static friction of the circumferential surface 

15 6 of the stationary drum 4 is determined by the total area 
A of the meniscuses corresponding to a product of the meniscus 
area per one peak portion 4a and the number of the peak portions 
4a per unit area seen in the formula (2) above. Thus, the 
number of the peak portions 4a per unit area can be reduced, 

20 without increasing the meniscus area per one peak portion 4a 
formed on the circumferential surface 6 of the stationary drum 
4 on which the flat portion 4b is formed between the peak port ions 
4a, to lower the total area A of the meniscuses. Therefore, 
the coefficient of static friction due to the adsorbing water 

25 or lubricant can be reduced, making it possible to lower the 
static frictional force between the magnetic tape 15 and the 
stationary drum 4. 
[ 0064] 

Alternatively, the meniscus area per one peak portion 
30 4a can be reduced by, while keeping constant the bottom width 
a f of the peak portions 4a, increasing the height b of the 



23 



peakportions 4a, i.e., value of the surface roughness to reduce 
the angle a. However, the increase of the surface roughness 
may lower the precision of processing for the circumferential 
surface 6, causing a problem of the running properties of the 
5 magnetic tape 15. Therefore, it is important that a 

satisfactory precision of processing for the circumferential 
surface 6 of the stationary drum 4 is secured without increasing 
the surface roughness of the circumferential surface 6 and 
that the total area A of the meniscuses is reduced. In the 

10 stationary drum 4 in this example, it is desired that the peak 
portions 4a and f lat portion 4b are formed and that the surface 
roughness is 1 to 2 jam. The surface roughness is a surface 
roughness defined as a maximum height (Rmax) of the peak 
portions 4a. 

15 [ 0065] 

Like in the stationary drum 4, for securing a 
satisfactory precision of processing for the stationary guide 
or rotary guide, it is desired that the surface roughness of 
the circumferential surface of the stationary guide or rotary 
20 guide falls in the range from 0.1 to 10 urn. 
[ 0066] 

The magnetic tape 15 used in the rotary head type 
recording-reproducing apparatus in this example includes a 
sheet-form base member, and a magnetic film formed as a 
25 recording layer on one surface of the sheet member, and the 

base member has a thickness of, for example, 2 to 15 jam. A 
back coat layer may be formed on the back surface of the sheet 
member. 
[ 0067] 

30 With respect to any magnetic tape which runs using the 

stationary drum 4 on which the peakportions 4 a and flat portions 
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4b are formed and using the stationary guide and rotary drum 
each having a circumferential surface on which the peak 
portions, and flat portions are formed, the coefficient of 
static friction of the magnetic tape can be lowered 
5 irrespective of the materials for or structure of the magnetic" 
tape. For example, in a coating type tape having a recording 
layer formed by applying a binder containing a magnetic 
material to a base film, the coefficient of static friction 
during the running of the tape can be lowered. In the coating 

10 type tape, the binder is considered to be the cause of a trouble, 
such as head clog in which the coating type tape does not run 
smoothly, and thus the lowering of the coefficient of static 
friction can suppress the occurrence of head clog in the coating 
type tape. Further, in a deposited tape having a magnetic 

15 material deposited on a base film, the coefficient of static 
friction of the deposited tape during the running can be lowered. 
In addition, also when a protective film, such as a carbon 
film, is formed on the recording layer of the deposited tape, 
the coefficient of static friction can be lowered. 

20 [ 0068] 

In FIG. 6, the surface of the magnetic tape 15 on which 
the magnetic film is formed is in sliding contact against the 
peak portions 4a, but, both when the surface of the magnetic 
tape 15 on which the magnetic film is formed is in sliding 

25 contact against the circumferential surface of the rotary guide 
or stationary guide and when the back coat layer of the magnetic 
tape 15 is in sliding contact against the rotary guide or 
stationary guide, the coefficient of static friction can be 
lowered. In other words, by forming the peak portions and 

30 flat portions on the circumferential surface as described in 
this example, the coefficient of static friction of the 
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circumferential surface of the sliding portion, i.e., 
stationary ' drum, rotary guide, or stationary guide can be 
lowered irrespective of the materials for or structure of the 
tape slid- against the surface. 
5 [ 0069] 

Example 1 

Next, the results of the measurement of coefficient of 
static friction with respect to the samples each having a 
circumferential surface on which peak portions and flat 

10 portions are formed are descried with ' reference to FIGs. 7 
to 9. The samples have a substantially cylindrical form, and 
the values of the coefficient of static friction of the 
circumferential surface were compared between the samples, 
which has the circumferential surface on which peak portions 

15 and flat portions preferred in the magnetic tape apparatus 
of the present invention are formed, and the samples, which 
has a conventional form "of the circumferential surface. 
[ 0070] 

FIGs. 7A and 7B are enlarged cross-sectional views of 

20 the circumferential surfaces of samples to be measured with 

respect to the coefficient of static friction, schematically 

showing the cross -sect ion tracing an image obtained by actually 

examining the cross-section of the circumferential surface. 

i 

FIG. 7A is an enlarged cross-sectional view showing a 
25 conventional form of the cross-section, and a pitch ai of peak 
portions 21 formed on the circumferential surface of the sample 
and a bottom width ai 1 of the peak portions 21 are substantially 
equal and individually approximately 50 |im, and a height bi 
of the peak portions is approximately 2 |am. 
30 [ 0071] 

FIG. 7B is an enlarged cross-sectional view showing a 



26 



form of the cross-section of the circumferential surface of 
a sample on which flat portions 23 are formed individually 
between peak portions 22. The peak portions 22 and flat 
portions 23 are formed by cutting so that a pitch a2 of the 
5 peak portions 22 is approximately 100 jam and a bottom width 
a 2 1 of the peak portions 22 is approximately 50 jam. A height 
b 2 of the peak portions is approximately 2 jam similar to the 
height bi of the peak portions 21 shown in FIG. 7A. 
[ 0072] 

10 In FIGs . 7A and 7B, it should be noted that the reduction 

ration in the vertical direction and in the horizontal 
direction in the figure are different, and the images obtained 
by observing the samples were traced by changing the 
magnifications in the vertical and horizontal directions so 

15 that the heights bi, b 2 of the peak portions 21, 22 were 

emphasized with respect to the respective pitches of the peak 
portions 21, 22. The pitch a 2 and bottom width a 2 1 shown in 
FIG. 7B are one example, and, in the below-mentioned 
measurement of coefficient of static friction, a coefficient 

20 of static friction was measured with respect to the samples 
in which only the pitch a 2 , i.e., the width of the flat portions 
23 was changed. Further, the height of the peak portions 21, 
22 shown in FIGs. 7A and 7B, i.e., the surface roughness was 
changed to measure a coefficient of static friction. 

25 [ 0073] 

Next, one example of a method for measuring a coefficient 
of static friction is descried with reference to FIGs. 8A to 
8C . FIGs . 8 A to 8C are explanatory views showing how to measure 
a coefficient of static friction, wherein FIG. 8A is a view 
30 showing the construction of an apparatus for measuring a 
coefficient of static friction, FIG. 8B is an enlarged view 
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of a sample positioned in the apparatus shown in FIG. 8A and 
the vicinity of the sample, and FIG. 8C is one example of a 
graph schematically showing a tension value against a strain 
gauge moving distance. 
5 [ 0074] 

A static friction coefficient measurement apparatus 30 
shown in FIG. 8A is a measurement apparatus generally used 
for measuring a coefficient of static friction, andhas a strain 
gauge 32, an extension spring 33, a sample supporting portion 

10 37, and a pedestal portion 31 having mounted thereon and 
supporting them. As shown in FIGs . 8A and 8B, 0 is an angle 
of winding a tape round a sample. A sample 35 to be measured 
is supported by the sample supporting portion 37, and a 
measurement is conducted in a state such that a tape 34 is 

15 disposed so as to be in contact with the circumferential surface 
of the sample 35. The tape 34 is wound round the 
circumferential surface of the sample 35 having a substantially 
cylindrical form in a state such that one end of the tape 34 
is connected to the extension spring 33, and a weight 36 is 

20 connected to another end of the tape 34. Further, the strain 
gauge 32 is extended in the opposite direction to the tape 
34, i.e. , direction of the right-hand side in the figure, and 
a maximum value T max of a tension T of the extension spring 
33 shown in FIG. 8C is applied to formula (5) below to determine 

25 a coefficient of static friction |us . N represents a load of 
the weight. 
[ 0075] 

[is = (l/6)xln(T max /N) ... (5) 

30 [ 0076] 

FIGs. 9A and 9B are characteristic diagrams on which 
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values of coefficient of static friction jas are plotted against 
the surface roughness of the circumferential surface of the 
sample 35 using the pitch of the peak portions formed on the 
circumferential surface of the sample 35 as a parameter, 
5 wherein FIG . 9A is a characteristic diagram for the coefficient 
of static friction |is measured when the peak portions 21 are 
formed on the circumferential surface of the sample 35 so that 
the pitch ai and the bottom width ai f are substantially equal 
as shown in FIG. 7A, and FIG. 9B is a characteristic diagram 

10 for the coefficient of static friction |as measured when the 
flat portions are formed between the peak portions as shown 
in FIG. 7B. The measurement values of coefficient of static 
friction shown in FIGs . 9A and 9B are values measured by the 
method for measurement of coefficient of static friction 

15 described above with reference to FIGs . 8A to 8C. In addition, 
an environment for the measurement of the coefficient of static 
friction plotted on FIGs . 9A and 9B is such that the temperature 
is 40°C and the humidity is 80 %. In the measurement of the 
coefficient of static friction, as the tape 34 tobe slidagainst 

20 the circumferential surface of the sample 35, a deposition 
tape was used, and the magnetic surface of the tape having 
a magnetic material deposited thereon was slid against the 
circumferential surface of the sample 35. On the magnetic 
surface of the deposition tape, a carbon protective film having 

25 a thickness of 10 nm is formed, and further a lubricant is 
applied to the carbon film so that its thickness becomes 5 
nm. The circumferential surface of the sample 35 has a surface 

roughness of 2 |J.m. 
[ 0077] 

30 As shown in FIG. 9A, in the case where no flat portion 

is formed between the peak portions 21 on the circumferential 

29 
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surface of the sample 35, when the pitch ai is changed from 
50 to 300 jam under conditions such that the surface roughness 
falls in the range from 0.5 to 3 |am, almost no change is found 
in the coefficient of static friction jus. That is, it is 
5 presumed that the increase of the pitch ai of the peak portions 
21 causes the angle a of the apex portions of the peak portions 
21 to be larger, so that the total area of the meniscuses formed 
between the deposition tape as the tape 34 and the ridges of 
the peak portions 21 is substantially equal even under 
10 different conditions. 
[ 0078] 

On the other hand, in the rotary head type 
recording-reproducing apparatus according to the present 
embodiment, for preventing the occurrence of tracking error, 

15 the value of coefficient of static friction of the stationary 
drum 4 falls in the range for conditions corresponding to the 
shaded regions shown in FIGs . 9Aand9B, namely, the coefficient 
of static friction is 0.3 or less under conditions such that 
the surface roughness of the circumferential surface 6 of the 

20 stationary drum 4 falls in the range of 4 jam or less. In a 
stationary drum having a circumferential surface on which peak 
portions similar to the peak portions 21 shown in FIG. 7A are 
formed, when the surface roughness of the stationary drum is 
3 jmn or more, no tracking error occurs, but the stationary 

25 drum having too large a surface roughness disadvantageously 
makes it difficult to facilitate running of the magnetic tape 
by the stationary drum. 
[ 0079] 

FIG. 9B is a diagram showing values of coefficient of 
30 static friction measured when the bottom width a 2 1 of the peak 
portions 22 shown in FIG. 7B is 50 Jim and the pitch a 2 of the 
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peak portions 22 , i.e., width of the flat portions 23 is changed. 
As can be seen from FIG. 9B, with respect to the samples 35 
having the same surface roughness, the larger the pitch a2, 
i.e. , width of the flat portions 23, the lower the coefficient 
5 of static friction |J.s . In other words, it is apparent that, 
when the height b2 and bottom width a2 1 of the individual peak 
portions 22 are constant, the reduction of the number of the 
peak portions per unit area reduces the total area of the 
meniscuses, so that the coefficient of static friction p.s is 
10 lowered. Further, like in FIG. 9A, the larger the surface 

roughness in the range from 0 . 5 to 3 \xm r the lower the coefficient 
of static friction (is, and the increase of the pitch a2 makes 
it possible to obtain a satisfactorily low value of the 

coefficient of static friction \is without increasing the 
15 surface roughness to an excessive extent. For example, in 
the rotary head type magnetic recording-reproducing apparatus 
in the present example, it is desired that the stationary drum 
4 has a surface roughness of 3 (amor less, and, when peak portions 
and flat portions between the peak portions are formed on the 
20 circumferential surface 6, the coefficient of static friction 
becomes 0.3 or less, thus making it possible to suppress a 
trouble of the magnetic tape during the running, e.g., tracking 
error. In addition, in the rotary head type magnetic 
recording-reproducing apparatus in the present example, it 
25 is desired that the circumferential surface 6 of the stationary 
drum 4 has a surface roughness of 1 to 2 Jim. 
[ 0080] 

Further, the relationship between the flat portion and 
the coefficient of static friction is described in detail with 
30 reference to FIG. 10. FIG. 10 is a diagram in which values 
of the coefficient of static friction measured by the same 
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method and under the same conditions for measurement as those 
in the measurement for the coefficient of static friction shown 
in FIG. 9B are plotted against a width of the flat portion. 
The measurements were conducted with respect to the samples 
5 in which the width of the flat portion was 0, 30 jam, 50 Jim, 
150 jam, 230 |im, and 250 |am. In the rotary head type 
recording-reproducing apparatus in the present example, the 
circumferential surface of a preferred sliding portion, e.g., 
stationary drum, rotary drum, stationary guide, or rotary guide 

10 has a coefficient of static friction of 0.3 or less, and, as 
can be seen from FIG. 10, for achieving the coefficient of 
static friction us of 0 . 3 or less, the width of the flat portion 
falls in the range from 10 to 230 \xm. Further, when the width 
of the flat portion exceeds 150 |um, the coefficient of static 

15 friction (is tends to be increased. The reason why the 

coefficient of static friction jas is increased when the width 
of the flat portion exceeds 150 |im is presumed that, when the 
width of the flat portion is too large, the magnetic tape is 
sagged between the peak portions to increase the coefficient 

20 of static friction |us . 
[ 0081] 

When recording or reproducing on a magnetic tape by the 
rotary head type recording-reproducing apparatus in the 
present example, for preventing the occurrence of tracking 

25 error, the upper limit value of the coefficient of static 
friction is 0.3, but the upper limit value of the coefficient 
of static friction varies depending on the conditions for the 
driving mechanism in the apparatus and the magnetic tape. 
[ 0082] 

30 Example 2 

Next, with respect to the stationary drum used in the 
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rotary head type recording-reproducing apparatus in the 
present example, the present inventor has made studies on the 
precision of the stationary drum and the occurrence of tracking 
error using as parameters a surface roughness defined as a 
5 maximum height Rmax of the peak portions and a width of the 
flat portions. FIG. 11 is a diagram on which the precision 
of the stationary drum and the occurrence of tracking error 
are ranked and plotted against the combination of a surface 
roughness of the circumferential surface of the stationary 

10 drum and a width of the flat portions. In FIG. 11, symbol 
X indicates the combination of the surface roughness and the 
width of the flat portions, which caused a practical problem 
with respect to the drum precision of the stationary drum, 
and symbol O (white circle) indicates the combination of the 

15 surface roughness and the width of the flat portions, which 
caused neither practical problem with respect to the drum 
precision of the stationary drum nor tracking error . Further, 
symbol • (black circle) indicates the combination of the 
surface roughness and the width of the flat portions, which 

20 caused no practical problem with respect to the drum precision 
of the stationary drum but caused tracking error. In the 
combination of the surface roughness and the width of the flat 
portions used for the studies on the drum precision and tracking 
error, the surface roughness falls in the range from 0.3 to 

25 3 . 0 \xm and the width of the flat portions falls in the range 
from 0 to 250 jam. The environment conditions for the 
measurement are the same as the environment conditions used 
in Example 1 . 
[ 0083] 

30 As shown in FIG. 11, in each case where the peak port ions 

and flat portions were formed on the circumferential surface 
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of the stationary drum so that the surface roughness and the 
width of the flat portions became those plotted by the symbols 
O, the coefficient of static friction (is was 0.3 or less. 
In addition, in each case where the peak portions and flat 
5 portions were formed so that the surface roughness and the 
width of the flat portions became those plotted by the symbols 
• , the coefficient of static friction |is was 0.3 or more. 
Therefore, it has been found that the range defined by the 
symbols O shown in FIG. 11, i.e., the range of the combination 

10 of the surface roughness and the width of the flat portions 
corresponding to the shaded region shown in the figure is a 
preferred range of the combination of the width of the flat 
portions and the maximum height of the peak portions formed 
on the circumferential surface of the stationary drum in the 

15 present example. Specifically, it has been found that, under 
conditions such that the surface roughness falls in the range 
from 0 . 5 to 2 . 0 |im, the width of the flat portions has an upper 
limit of 230 |am and a lower limit within the range defined 
by a line formed by linking points (0.5, 50), (1-0, 20), (1.5, 

20 15), and (2.0, 10) of the combination of the surface roughness 
(jam) and the width (|Lim) of the flat portions. 
- [ 0084] 

Therefore, not only in the stationary drum in the present 
example, but also in the sliding portion against which the 

25 magnetic tape is in sliding contact, e.g., rotary guide or 
stationary guide, when the circumferential surface is 
processed so that the maximum height of the peak portions and 
the width of the flat portions formed between the peak portions 
fall in the range corresponding to the shaded region shown 

30 in FIG. 11, the coefficient of static friction can be 0.3 or 
less. By selecting the surface roughness and the width of 
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the flat portions in the above range, in the rotary head type 
recording-reproducing apparatus in the present example, the 
magnetic tape can run while being slid against the sliding 
portion, i.e., stationary drum, rotary guide, or stationary 
5 guide almost without causing tracking error. 
[ 0085] 

Further, when the surface roughness and the width of 
the flat portions fall in the range corresponding to the shaded 
region shown in FIG . 11, the tension to which the magnetic 

10 tape is stretched by the rotary guide or . rotary drum can be 
lowered, making it possible to prevent the magnetic tape from 
adhering to the surface of the stationary drum or stationary 
guide. Specifically, when the height of the peak portions 
formed on the circumferential surface of the stationary drum 

15 or stationary guide is too small, the smoothness of the 

circumferential surface of the rotary guide, stationary guide, 
or stationary drum is excess and hence the magnetic tape adheres 
to the surface, but, under the conditions in the range 
corresponding to the shaded region shown in FIG. 11, not only 

20 can the magnetic tape be prevented from adhering to the surface, 
but also a stick-slip phenomenon which occurs before the 
magnetic tape adheres to the surface of the stationary drum 
4 or stationary guide can be suppressed. 
[ 0086] 

25 Finally, the embodiments and examples described above 

are only examples of the present invention . It should be noted 
that the present invention is not restricted only to such 
embodiments and examples, and various modifications, 
combinations and sub-combinations in accordance with its 

30 design or the like may be made without departing from the scope 
of the present invention. 
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